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**Abstract**

Immune molecules and redox pathways are receiving increasing attention for a possible role in pathophysiology of psychiatric disorders. A cell population that may present enhanced vulnerability to the deleterious effects of these mechanisms is the parvalbumin-positive fast spiking interneurons in cortical circuits. This cell population is thought to be affected in schizophrenia, as post-mortem data consistently reveals changes that can be explained by loss of function in these neurons. Remarkably, several different animal models that produce schizophrenia-relevant behavioural deficits such as altered prepulse inhibition of the acoustic startle response converge in showing alterations in this interneuron population. We explored whether oxidative stress was present and whether antioxidant treatment could reverse deficits in one such model, rats with a neonatal ventral hippocampal lesion (NVHL). This model produces animals that grow up quite normally until they undergo the normal adolescent maturation. At this time, they exhibit a number of morphological, neurochemical, physiological and behavioural alterations that include deficits in PV interneurons. About 50% of prefrontal cortical interneuron show oxidative stress, as revealed by labelling with 8-oxo-DG, while other interneuron types are not affected. Treating the NVHL rats with the glutathione precursor N-acetyl-cysteine (NAC), the NADPH oxidase inhibitor apocynin, or the glutathione reductase mimic ebselen, reversed or prevented the PPI deficits typically observed in this model. NAC treatment also reversed electrophysiological alterations including the translatable finding of reduced mismatch negativity in adult NVHL rats. Overall, the data suggest oxidative stress plays a critical role in a model with PV interneuron deficit, that oxidative stress is pervasive in PV cells, and that antioxidant approaches may be beneficial to reverse some deficits.
